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PREFACE OF THE TEANSLATOE. 



Me. Keebatefp published recently this pamphlet in 
the Eussian language, and it was favourably received 
by the Engineers of Eussia. As the English pocket 
engineering books give little information on the 
subject, the translator believes that this small work 
may be of some use to English Engineers. 

Seechus Kern. 
St. Petebsburg, 

December 17th, 1878. 
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TABLES 

OF THE 

PEINCIPAL SPEEDS OCCUKKING IN 
MECHANICAL ENGINEERING. 



(1) Speed or Belts and Eopes. 

Metres. 

I'lO.Miuimum speed on the periphery of pulleys in 

using belting. 
1 • 53 Best speed of the motory belt of small benches. 
3*05 Best speed of the motory belt of middle-size 

benches. 

5 • 00-25 • 00 Speed admissible on the periphery of 

pulleys in the transmission of motion by ropes 
and wires. 

6 • 10 Speed of the motory belts of big benches. 

9 • 15 Speed of the motory belts of the largest (giant- 
like) benches. 



(2) Speed of Cuttikg-tools and Machiiteet 

FOE Metals. 

• 015 Mean speed on the periphery while turning the 

chilled surface of rollers. 
0*017 The best mean velocity of the chisel while 

cutting the channel in steel guns. 



6 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
KHres. 

• 018 Average speed of scissors. 

• 02 Best speed on the periphery of the plate-bend- 
ing rollers. 

• 02 Maximum speed on the periphery while turning 
plane rollers cast into pig-iron moulds. 

0*02-0 "032 Speed on the periphery of the channels 
of cast-iron guns during the turning and 
drilling of them. 

0*025-0 '042 Speed on the periphery of channels of 
steel guns while drilling them, with the con- 
stant moistening of the drill by means of 
potash-water. 

0*038 Average speed on the periphery of the drill 
while cutting screws and nuts from steel on 
lathes. 

0*05 Average speed of broad chisels in grooving 
rollers for the rolling-mills. 

0*05 Average speed of the chisel in the planing or 
grooving of steel articles on self-acting 
lathes. 

* 05-0 * 12 Speed on the periphery of steel guns while 
turning them on lathes. 

0*06 Maximum speed of the chisel in turning steam 
and air cylinders (the inner part). The 
advancing of the chisel is J-1 millimetre on 
each revolution of the cylinder. 

• 06 Average speed of scissors for the cutting of bars 
of iron and steel into small square pieces 
used for the reduction of cast steel by melt- 
ing them in crucibles. 

0*06 Speed of the chisel of the moving sledges of 
big planing benches for mild cast iron and 
wrought iron. 

0*064-0 '091 Speed on the periphery of cast-iron 
guns, cast by the American process, while 
turning them. 



CUTTING-TOOLS AND MACHINERY FOR METALS. 7 

Metres. 

• 08 Average speed on the periphery of steel guns 

while turning them. 
0*08 Mean velocity adopted in turning, planing, and 

shaping cast-iron articles on self-acting 

lathes. 
O'OQ-O'll Speed of the drilling of the channel of 

copper guns. 
* 102 Maximum speed on the periphery of cast-iron 

articles while grooving them on screw-cut- 
. ting lathes. 
0*102 Maximum speed of the chisel of middle-size 

planing benches for iron. 
0*11 Mean velocity adopted in turning, planing, 

and shaping wrought-iron articles on self- 
acting lathes. 
0*12 Mean speed of the chisel of small planing, 

shaping, and drilling lathes for steel articles. 

The flank moving of the chisel is ordinarily 

^1 millimetre. 
0*13-0 '18 Speed on the periphery of copper-alloy 

guns during the turning of them on lathes. 
0*15 Mean speed in drilling copper-alloy screws and 

nuts. 
0*16 Maximum speed on the periphery of steel 

barrels for rifles while turning them, the 

drill being constantly moistened with potash- 
water. 
0*17 Maximum speed of the chisel while turning 

and drilling steel articles on hand lathes. 
* 18 Mean speed of the chisel in turning, planing, and 

drilling of brass articles on self-acting lathes. 
* 18 Best speed of drills while drilling rifle-barrels 

from the two ends at the same time, with the 

constant moistening of the drills by means of 

potash-water, under the pressure of 1-1^ 

atmosphere. 



8 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
Metres, 

0'18 Mean speed of the chisel of small planing, 

shaping, and drilling lathes for cast and 

wrought iron. The flank motion of the chisel 

is ordinarily J-li millimetre. 
0*20 Maximum velocity of the chisel while turning 

and drilling grey, mild pig iron and wrought 

iron on self-acting lathes. 
• 25 Maximum velocity of the chisel for wrought iron 

on small planing and drilling lathes. 
0'30 Maximum speed of the chisel for mild cast iron 

on hand lathes. 
0*38 Mean speed of the chisel of small planing, 

shaping, and drilling lathes for copper-alloy 

articles. 

• 50 Maximum velocity on the periphery of copper- 

alloy articles while turning them on self- 
acting lathes. 

0'60 Best speed during the drilling of copper-alloy 
articles on hand lathes. 

0'91 Speed of the band-saw for steel. 

1 • 20 Maximum speed of the chisel in turning copper- 

alloy articles on hand lathes. 
1 • 50 Maximum speed on the periphery of articles of 
red copper while turning them on self-acting 
lathes. 

1 • 52 Velocity of band-saws for iron. 

2 • 00-4 • 50 Speed of tool-grinding machines. 

3 • 80 Mean velocity on the periphery of iron, steel, and 

copper articles of big diameters, during the 

polishing of them by means of emery and 

oil. 

10*00 Mean speed of big grinding stones for the 

mounting and the polishing of iron and steel 

articles. Used especially in mechanical 

works. 



SPEED OF WOOD-WORKING MACHINERY AND TOOLS. 9 
Metres. 

16 • 00 Best velocity of emery polishing and grinding 

stones (circular). 
21 • 00 Maximum speed on the periphery of polishing 

wheels and grinding stones. 



(3) Speed oe Wood-woekino Machinery 

AND Tools. 

0*25 Speed on the periphery in turning wood on 

hand-power lathes. 
0*44 Best speed of a chisel in wood-drilling lathes. 
1 • 22 Mean velocity of the drill for wood. 
2 'do Mean speed of the moving of the saw-frame 

with several saws. 
3 '05-4 '60 Velocity of the motion of the horizontal 

frame with one band-saw. 
4 • 00 Maximum speed of the drill for wood. 
4*60 Mean speed in turning articles of small dia- 
meter on self-acting lathes. 
7 '62 Average speed on the periphery of round 

chisels. 
12 • 20 Speed on the periphery in turning big wooden 

models on self-acting lathes. 
12 • 20-15 • 00 Velocity of band-saws for wood. 
18 '30-30 '50 Speed on the periphery of revolving 

chisels in planing machinery for wood. 
26 • 00-32 • 00 Velocity of round saws in sawing wood 

across the fiore. 
32 • 00-40 • 00 Velocity of round saws in sawing wood 
along the fibre. 
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10 TABLES OF SPiXDS IN MECHAKICAL EKaiNEEBING. 



/ 



(4) Speeds or Eolling-mills. 

The speeds here mentioned were calculated, assum- 
ing the diameters of the rollers to be the following : — 

Mfetres. 

For armour plates .. .. .. 0*82 

„ boilerplates 0'71 

„ thick iron bars ». .. 0*66 

„ roof iron 0*51 

„ rails 0'61 

„ mill bars 0*46 

„ mean thickness iron bars * 38 

„ small iron bars •. .. 0*25 

„ wire 0-15-0-20 

Metres. 

• 10 Best velocity of rolling-mills for the laminating 

of metals in cold state. 
0-30 Speed of the drawing of thick (0-006 m^tre 

diameter) iron wire. 
0*30 Average speed of the revolving hearth of the 

Pernot steel furnace. 
0*52 Speed of the drawing of iron wire of mean 

thickness (0 * 003 m^tre in diameter). 
• 63 Average velocity of the motion of the revolving 

hearth of the Pernot puddling-fumace. 

* 80 Mean velocity on the periphery of the rollers 

for armour plates and thick ship-plates. 
0*90 Velocity of the squeezing rollers for puddling 

balls. 
1*00 Maximum speed during the drawing of thin 

iron wire (O-OOl millimetre in diameterV 

1 * 20-2 ' 00 Speed of rolling-mills for boiler iron plates. 
1 • 60 Speed of tyre-mill rollers. 

1*70 Average speed of rolling-mills for rails, round 
iron (from 8 to 15 centimetres in diameter), 
square iron (7-13 centim.), and flat iron 
(47 centim.). 



SPEEDS OF PISTONS AND PUMP-PLUNGERS. 11 

MHres. 

1*70 Average speed of rolling-mills for big angle- 
iron and T-iron (height up to 18 centi- 
metres). 

2*00 Average velocity of rollers for middle-size 
merchant iron. 

2 ' 20 Average velocity of rollers for small-size mer- 
chant iron. 

2 • 50 Best speed for the rolling of nail iron and small 
bars. 

4 • 00 Maximum velocity of rollers for thin iron wire 
(diameter 4-6 millimetres). 

60* 00-140 '00 Velocity of circular saws for hot iron. 



(5) Speeds or Pistons and Pump-plungees. 

0'30 Mean speed of pump-pistons. 

0*75 Maximum speed of pump-pistons (disadvan- 
tageous). 

1 • 53 Speed of the piston of steam engines of ordi- 
nary velocity. 

1 • 54 Mean velocity of the motion of pistons of mine- 

pumps. 

2 • 13 Maximum speed of air-pump pistons. 

2 • 23 Speed of the piston of high-velocity engines. 

2 • 30 Average speed of the steam piston in locomo- 

tives. 

3 • 60 Maximum velocity of the steam piston in loco- 

motives. 
4*06 Speed of the steam piston of the Allen's type 
engine. 



(6) Speeds of Flt-v^theels. 

7*62 Maximum velocity on the hoop of fly-wheels 
of ordinary engines. 



12 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
Mhires, 

25 • 00 Average velocity on the periphery of fly-wheels 

for rolling-mills. 
30 • 4:8 Maximum speed of fly-wheels for hammers. 
36 • 58 Maximum speed of rolling-mill fly-wheels. 
52^50 Maximum theoretical speed allowed on the 

hoop of fly-wheels. 



(7) Speeds of Ships, Steamees, and 
Locomotives. 

• 274 Average velocity of the moving of big wagons 

on rails in mines by man power. 
0*56 Average speed of the moving of small wagons 
on rails in mines by man power. 

1 • 33 Average speed of mountain locomotives. 
1*85 Average speed of traction engines on good 

roads (with elastic wheels). 

2 • 00-3 • 50 Speed of cars on American tramways. 
4*00 Average speed of steamers in dead water. 

5 • 00 Average speed of sea steamers. 

6 • 00 Maximum speed of mountain locomotives. 

9 • 00 Maximum speed of heavy locomotives for con- 
veying goods. 

12 * 00 Maximum speed of mixed trains. 

12*00 Maximum velocity of passenger mountain- 
locomotives and of American river steam- 
boats. 

15*00 Maximum speed of an ordinary passenger- 
train. 

25 ' 00 Maximum veloci^ of fast passenger-trains in 
England and Germany. (Express and der 
Schnellzuge.) 



speeds of lifts and pumps. 13 

(8) Speeds of Lifts akd Pumps. 

Metres. 

0*05 Average speed of coke-dragging hand-power 
machine for coking-furnaces (kilns). 

• 102 Best speed of the lifting weight for winches 
with mechanical motion (for weights about 
2 tons). 

• 127 Maximum speed of hoisting by a double hand- 
power winch. 

0*14 Average speed of steam-power coke-dragging 
machine for cokinoj-kilns. 

• 24 Best speed of dredging-machine buckets. 

• 82 Maximum speed of assorting drums for ores. 

• 914 Average speed of steam-power hoists in mines. 

• 95 Average speed of farkunsts (platform for the 
lifting of men in mines). 

2*03 Average velocity of steam lifting of wagons 
from shafts 420 feet deep, load 1 ton. 

4 • 00 Ditto for shafts 840 feet deep, load 2 tons. 

6*09 Ditto for shafts 1500 feet deep, load 2 tons. 
10 • 00 Ditto for shafts 3200 feet deep, load 2 tons. 
11*50 Best speed on the periphery of the wooden 

wings of Bout's ventilator. 
12-00 Maximum speed of the hoisting of wagons in 

shafts. 
25 • 00 Average velocity of wings of an ordinary air- 
drawing ventilator. 
50*00 Average speed on the wings of air-blowing 
ventilator. 



(9) Speed in peepaeing Mineeal Oees. 

0*04 Speed of ascending stream of water, during 
which coal pieces of irregular form which 
passed through the holes of sifting drums 
1 millimetre in diameter, cannot fall down. 



14 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
Metres. 

• 06 Speed, &c., for holes 2 millimetres in diameter. 

• 07 Ditto, for 3 millimetre holes. 

• 08 Ditto, for 4 milKmetre holes. 

0*10 Ditto, for 6 millimetre holes. 

0*10 Ditto, for 1 millimetre holes, as applied to 
quartz in grains. 

• 102 Maximum speed of the falling of coal pieces 
1 millimetre in diameter in dead water. 

0*12 Speed of ascending stream of water when coal 
pieces passing 8 millimetre holes cannot fall 
down. 

0* 13 Ditto for 10 millimetre holes. 

0*14 Ditto for 2 millimetre holes, as applied to 
quartz grains.^ 

0*15 Maximum speed of a stream of water, during 
which fat clay is not carried away by the 
stream (Telford). 

• 1766 Maximum speed of the falling of the carbon- 
aceous limestone (diameter of pieces 0*001 
metre). 

0*19 Speed of ascending stream of water when 
irregular pieces of quartz passing 4 milli- 
metre holes cannot fall down. 

0*2044 Maximum speed of the falling of coal pieces 
4 millimetres in diameter in dead water. 

• 3536 Ditto, applied to carbonaceous limestone (dia- 
meter 4 millimetres). 

• 409 Maximum speed of fall of pieces of coal • 016 
metre diameter in dead water. 

• 63 Maximum velocity of water in rivers when the 
precipitated roundish, coarse sand is not 
carried away by the stream. 

• 707 Maximum speed of the fall in dead water of 
carbonaceous limestone in pieces 0*018 
metre in diameter. 



SPEEDS OF FLOUR AND OIL MILLS, ETC. 15 

Metres. 

I 

0*82 Maximum speed on sifting drums during the 
enriching of ores. 

• 92 Maximum velocity of water during which round- 

ish stones are not carried away by the 
stream. 

1 • 22 Ditto applied to stones of irregular form. 

1*53 Ditto applied to conglomerates and slate-clay. 
(Telford.) 



(10) Speeds of Flotjr and Oil Mills, 
Eeaping Machines, and Disintegeators. 

• 23 Average speed of sack-winch for the lifting of 
grain. 

• 30-0 • 90 Speed of the crushing rollers. 

• 32 Speed of the crushing roller used in preparing 
malt. 

• 47 Best speed for the ore-crushing rollers. 

0*50 Mean speed of elevators for grain, flour, pearl- 
barley. 

• 70 Mean speed of rollers for the squeezing of oil 
out of seeds. 

• 80 Maximum velocity of elevators for grain. 

1 • 12 Average velocity of cylindrical sieves (six-sided 

section) for the cleaning of grain from dust 
and dirt. 

1 • 20 Ditto applied to flour cleaning. 

2 • 20 Best velocity of the knife of reaping machines. 
2*44 Maximum speed during which light oat flour, 

&c., may be transferred by the means of end- 
less linen without being dispersed by the 
arising, in this case, air currents. 

2 • 75 Ditto applied to heavy grains. 

6 • 60-10 • 00 Velocity on the outer periphery of mill- 
stones. 



16 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
Metres. 

40 '00-60 '00 Speed of disintegrators for hard ma- 
terials. 



(11) Speed of Watee, Aie, Gas, and Steam. 

• 15 The best advantageous velocity of water in 
channels with clay bed. 

• 30-4 • 00 Speed of air during a feeble wind. 
0'45 Mean velocity of rivers with feeble flow. 
0'90 Mean velocity of water flowing on water- 
wheels in fabrics. 

00 Flow of water in sucking and pressing tubes 

of single-action pumps. 
067 Maximum speed of air through the fire-grate 

of boilers. 

1 • 22 Average speed of rivers with mean flow. 

1 • 372 Maximum speed of air passing the fire-grates 
of steamer-boilers. 

60 Speed of water advantageous in sucking- 
tubes of double-action pumps. 

13 Average velocity of rivers with quick water 
flow. 

05 Average speed of the motion of gases in 
chimneys. 

3 • 50 Best velocity for illuminating gas in pipes. 

4 • 00-7 • 00 Velocity of air during moderate wind. 
5*49 Average velocity of gases in chimneys with 

artificial draught. 
40 Maximum speed of air in the sucking valves 

of air pumping machines. 
7 • 00-11 • 00 Speed of air during fresh wind. 
7*62 Speed of air admitted in the erection of 

windmiUs. 



SPEED OF ANIMAL POWERS. 17 

Metres. 

10*00 Best speed of the motion of air in pipe a 
of air blowing engines. 

11 • 00-17 • 00 Speed of air during strong wind. 

12 '80 Maximum speed of air in air-pressing valves 

of blowing engines. 
14*80 Elow of the gas from a burner (pressure 

of water • 45-0 • 50 inch). 
17 '00-28 '00 Speed of air during tempests. 
35*70 Ditto during hurricanes. 
44 • 70 Ditto during hurricanes drawing out trees. 
343 Velocity of steam under the pressure of 

1*5 atmosphere entering freely into the 
air. 
395 Velocity of air under a pressure of 1 atmo- 

sphere entering into a vacuum. 
500 Velocity of steam under 3 atmospheres 

entering freely into the air. 
562 Ditto applied to steam under 5 atmo- 

spheres. 
582 Velocity of steam under 1 atmosphere enter- 

ing freely into a vacuum. 



(12) Speed op Animal Powebs. 

0*16 Speed of a man going up a ladder without 

a load, during 8 hours' work. 
0*22 Average speed of lifting a load by man by 

means of an immovable pulley. 
0*28 Average speed of the motion of a hand-cart 

with a load on an inclined surface (■^). 
0'51 Mean speed of a workman bringing a load and 

coming back freely. 
• 75 Speed of working a hand-pump. 
• 75 Speed of a man with a load on his shoulders. 



18 TABLES OF SPEEDS IN MECHANICAL ENGINEERING. 
Metres. 

0*80 Velocity of an ass driving a windlass. 

• 90 Ditto applied to a horse. 
1*10 Speed of man using a lever. 

1 • 22 Velocity of a heavy horse without load. 

1 • 32 Speed of a German infantry soldier with a load 
of 20 kilogrammes (108 steps in a minute ; 
length of every step 0*732 m^tre). 

1*50 Ayerage speed of a man without load on hori- 
zontal places. 

4 • 42 Speed of a post-horse with a load of -^ a ton, 
making 12 to 13^ miles in 24 hours. 
18*00 Average speed of post-pigeons. 



(13) Velocity of Sound, Light, and 
Electeicitt. 

332 • 77 Speed of sound in free dry air at 0° Celsius. 
1435 Velocity of sound in water at 9° Celsius. 
2550 Speed of sound in tin. 
3060 Ditto in silver. 
3400 Ditto in cast iron. 
3628 Ditto in brass. 
3628 Ditto in oak. 
4080 Ditto in red copper. 
4250 Ditto in beech-wood. 
4896 Ditto in elm and ash-tree. 
6100 Ditto in linden-wood. 
6440 Ditto in pine-wood. 
6668 Ditto in iron, steel, and glass. 
6120 Ditto in red-fir wood. 
(11 • 69) . 10® Velocity of voltaic currents in telegraphic 
circuits. 
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VELOCITY OP SOUND, LIGHT, AND ELECTRICITY. 19 



Metres. 

(18 • 4) . 10® Velocity of induction currents in tele^ 
* graphic circuits. 

) (298) . 10® Velocity of light determined by using 

I terrestrial sources of light. 

(463*6) . 10® Velocity of the current of electricity 

received through the discharge of a 
leyden jar, in using a copper wire 1 '70 
millimetre in thickness. 
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